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IMPACT OF AN INTERBASIN WATER TRANSFER ON THE MARKET
VALUES OF LAKESHORE PROPERTIES

Introduction
Reductions ofin-stream flows resulting from diversions associated with interbasin transfers
have long been a concern in western water management. In the well-watered eastern portion of
the United States, the problem is less common. Yet urbanization geographically concentrates the
demand for water, and the implications for in-stream flow management of a combination of
general growth and urbanization in the east are becoming matters of practical concern.
In this paper, we examine the impact of an interbasin transfer on the market values of
lakeshore property values in a humid area of the southeastern United States. The case focuses
upon an interbasin transfer by the Greenville (S.C.) Water System from the Lake Keowee
impoundment in the upper reaches of the Savannah River basin.Using actual market sales in the
period, 1984-87, we estimate the effect of the level of Lake Keowee on the transactions price of
lakeshore lots in a retirement community that has developed in Oconee County, South Carolina.
We then examine, under alternative scenarios, the implications of the diversion of water by the
Greenville system on lakeshore property adjacent to Lake Keowee.

Description of the Case Study
"

Lake Keowee, located in Oconee County, was fo1·med by damming the Keowee River and
Little River of the upper Savannah River basin by Duke Power Company in 1970. The primary
purposes of the lake are to provide cooling water for Oconee Nuclear Station and to generate
power at Keowee Hydroelectric Station and Jocassee Hydroelectric Station during peak demand
periods. The lake is also considered a dependable supply of water to nearby cities, industries and
fanns. Lake Keowee also provides recreational facilities with eight public access areas, complete
with paved boat launching ramps and 300 miles of shoreline (Duke Power). The natural beauty
and recreational opportunities have attracted developers to develop residential lots along the
shoreline.
Although five of the eight largest lakes (in te1·1ns of storage capacity) in South Carolina lie
in the Upper Savannah River Basin (one ofthe fifteen river basins in South Carolina), these lakes
are fully utilized in the sense that additional drawing down of these lakes may have serious
adverse impacts on the market value oflakeshore property. Lake Keowee is the fourth largest lake
in the basin with storage capacity of 955,586 acre-feet (310,586 millions of gallon) of water at
full pool level of 800 feet from mean sea level. Lake Keowee collects water from 439 square miles
1
of drainage area, and roughly about 443 mgd (686 cfs) from the Keowee River and Little River •
However, except for two months, the lake has never reached the full pool level and remained more
1

The sixteen years average flow of Keowee River recorded at gaging station near Jocassee
is 488 cfs and the thirteen years average flow of Little River recorded near Walhalla is 198 cfs
(SCWRC).
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than 10 feet below during drought periods of 1981, 1986 and 1988 (Figure 1). The storage
capacity at the lowest per1nissible drawdown level (775 ft) is 56~,907 acre-ft. Thus, the usable
storage capacity of the lake is 391,679 acre-ft. However, the storage volumes drop exponentially
with the decrease in elevation of the lake level (Figure 2).
The water level in Lake Keowee is also tied with the water levels of upstream Lake Jocassee
and downstream lakes Hartwell and J. Strom Thu11nond. Water is pumped from Lake Keowee
to Lake Jocassee during weekends and released through the Jocassee power plant's turbine back
to Keowee to generate electricity during periods of high use during weekdays. Although it takes
about three kilowatt-hours ofelectricity to pump water from Lake Keowee that will generate only
two kilowatt-hours of electricity at Jocassee, this cycle allows excess off-peak power to generate
valuable on-peak power needed to meet customer demands (Duke Power). This operation usually
causes fluctuations of between 1 and 2 feet of lake levels during a not rnal week of hydroelectric
operation. Also, as part of Duke's license from the Federal Energy Regulatory Commission for
the Keowee-Toxaway Project, Duke Power must release water from Lake Keowee to Lake
Hartwell (up to a maximum of 25,000 acre-feet per week) if Lakes Hartwell and J. Strom
Thu1n1ond contain less than 90 percent of their combined usable storage and if that percentage
is less than the usable storage in Keowee and Jocassee (Duke Power, 1988).
Lake Keowee provides water to Oconee Nuclear Station, Jocassee Hydroelectric Station,
Keowee Hydroelectric Station, Seneca Light and Water Company, Keowee Key Gulf Course,
and Greenville Water System. Water used by Oconee Nuclear Station (average withdrawal 2242
mgd in 1984) and Jocassee Hydroelectric Station is pumped back to Lake Keowee. Hence, the
principal non-returnable flow of water from Lake Keowee is used in powering the two-unit
Keowee Hydroelectric Station. The water utilized by Keowee Hydroelectric Stations goes
downstream to Lake Hartwell. The average water utilization by Keowee Hydroelectric Station
for 1987 was estimated to be 444 mgd. The average water withdrawals from Lake Keowee in
1987 by Seneca Light and Water Company, Keowee Key Gulf Course, and Greenville Water
System were 2.5 mgd, 1.47 mgd, and 6 mgd respectively (SCWRC). However, only the water
withdrawal by the Greenville Water System is an interbasin transfer and is of interest of this
study.
Based on the agreement between Greenville Water System and Duke Power signed in 1973
and authorized by the Federal Power Commission, Greenville Water System is entitled to
withdraw as much as 150 mgd from Lake Keowee by the year 2020. Greenville Water system
is currently entitled to withdraw only up to 12 mgd but it can increase its withdrawal to 20, 60,
100, and 150 mgd by the year 1990, 2000, 2010, and2020respectively. Greenville Water System
has recently built water treatment facility in the Gap Hill Community with a capacity of 30 mgd
which can be expanded in increments of 30 mgd to treat a total of 150 mgd of water from Lake
Keowee by the year 2020. Although the system is currently drawing about 6 mgd ofwater through
the new system in order to keep the system operable, it is expected to fully utilize its right to draw
water from Lake Keowee in the near future to satisfy demands for increased amount of water.
•

Since its impoundment, Lake Keowee has become a magnet for retirees. The combination
of a relatively mild climate, the scenic amenities of the foothills of the Blue Ridge mountains,
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and the opportunities for water-oriented recreation provided an opportunity for real estate devel
opment directed at appealing to affluent retirees. The principal retirement community on Lake
Keowee is Keowee Key, an estimated 1200 acres (2200 lots) development with a current
population of about 1200. Although as a result of special language jn the deeds, no lot in Keowee
Key is riparian in a technical legal sense, approximately 34 percent of the lots in Keowee Key
can be classified as lakeshore property in that they abut a narrow collar of riparian land
surrounding the lake when it is at full pool at 800 feet above mean sea level. Such lakeshore
lots sell at premium prices.
•

No study has been done to document the economic impact of Keowee Key upon the rural
county where it is located. Casual observation, however, suggests that the impact has been
significant. Many rural counties not unlike that in which Keowee Key is located are now looking
to retirement development as a means of restructuring their economic bases. If interbasin
transfers to service the supply needs of growing urban areas have the potential to adversely affect
the potential of these rural areas ·to attract retirees, such transfers could preclude economic
readjustment in rural areas as farming and rural manufacturing undergo secular decline.

Previous Studies
Although several studies have shown the positive effects oflakes on lakefront properties, few
studies have attempted to estimate the effects of lake fluctuations or drawdowns on lakefront
property values.
Knetsch ( 1964) included annual reseivoir fluctuation as one of the explanatory variables in
his multiple regression model to estimate the impact of Tennessee Valley Reseivoir projects on
land values. However, he dropped the fluctuation variable from the fmal model because it was
not statistically significant. His partial explanation for obtaining an insignificant flt1ctuation co
efficient was that the sample included relatively few sales from properties nearreseivoirs having
large fluctuations.
David (1968) used several measures of lake fluctuation in her study of lakeshore property
values in which property yalue was regressed against attributes of 60 lakes and lakes site of
Wisconsin. These included isolations of: (1) four lakes that had fluctuated as the result of
manmade drawdown during the periods from Memorial Day to Labor Day and (2) lakes with
intentional fluctuations at any time of the year in the five years before 1952. David did not find
significant differences in property values due to lake fluctuations in both cases. Her explanation
was that either the lakes in the sample may not have obviously fluctuated enough to affect
property values or intentional fluctuation is not an important determinant of property values.
Connor, Gibbs, and Reynolds (1973) did not include the effect of lake fluctuation on their
multiple regression analysis ofthe effect ofseveral independent variables including lake frontage
on vacant residential lot sales. However they estimated the effects of fluctuating lake levels on
the land values by interviewing 56 property owners out of 800 lakefront residents of the
Kissimmee River Basin of Florida. The inf01 rnation sought included the price at which the
3

owners would value their property as a buyer and a seller under the following conditions: (1)
existing lake level at the time ofinterview, (2) if the lake were pe1·1nanently drained, (3) if the lake
were pe1·1nanently lowered three feet, and (4) if the lake were subject to fluctuations.
While their findings that average selling price would be reduced by 48 percent, 31 percent,
and 25 percent of the existing value in case of permanently drained, petmanently lowered three
feet, and fluctuation respectively are interesting, this approach of study is criticized for not
reflecting true market conditions. Moreover, Connor, Gibbs, and Reynolds noted that due to
relatively large standard deviation of arithmetic means these estimates as well as differences
between the estimates may not be significantly different from zero.
Thompson et al, ( 198 8) estimated the contributory values ofriparian rights ofdeep-water lots
and shallow-water lots of Lake Keowee Key by utilizing multiple regression technique. They
further calculated the compensation needed to riparian owners if interbasin transfer caused the
deep-water lots to change to shallow-water lots, shallow-water lots to no-water lots, and deep
water-lots to no-water lots. Using the residential vacant lot sales data from 1984 to 1986, and
classifying lakefront lots as shallow-water lots or deep-water lots based on an expert judgment,
they estimated a compensation of $32,016 for the shallow-water lot and $64,904 for deep-water
lot for the loss of riparian rights of a half-acre size lot.

Property Value Model
The effects of interbasin water transfers on lakefront properties are analyzed by utilizing a
hedonic approach to property values as described by Rosen(l974). Rosen's model applies to
goods whose attributes cannot be sold separately into the market but their prices are revealed in
the market prices ofdifferentiated products and the specific amounts ofcharacteristics associated
with them. When product price is regressed with its characteristics, the regression coefficients
represent the implicit marginal prices for each characteristic included. The sum of the implicit
prices of these characteristics is the estimated price of the product.
Under the riparian doctrine, where interbasin water transfer is restricted, the value ofriparian
land comprises both the value of land and the value of riparian right. The riparian right cannot
be sold separately but its value is revealed at the market price of riparian land. Thus, the utility
of riparian land for which buyers are willing to pay depends on the amount of water available or
water level at the waterfront, as well as land characteristics such as size, shape, type of land,
locational characteristics such as distance to the city, school, and highway, zoning regulations,
local taxes, etc. and other characteristics like mortgage rate, inflation rate, etc. Hedonic price
functions are of the form:

P = P(W,L, 0) ............ ( 1)
Where P is the vector of observed prices of riparian land, W is the vector of water levels at
waterfront, L is the vector of land characteristics, and O a vector representing all other
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characteristics affecting land price. Then '6P/oW is the marginal implicit price of a riparian right
measured by changes in prices of riparian land associated with changes in water levels.
Estimated hedonic price functions represent neither demand nor supply functions (Rosen).
They show the reduced forn1 effects of quality attributes on prices. Bedonie prices may vary
between locations and over time.

Data Collection and Empirical Model

Although, the price of a lakefront lot is dete11nined by a large set of characteristics, data
availability prohibits inclusion of all these characteristics in an empirical study. However,
limiting the study to a small area reduces many price-influencing locational factors. Thus, only
a limited number of structural variables can be used as explanatory variables in the regression
equations, and other deterrninants of land values are reflected in the regression's constant te1·1n.
This study is limited to Keowee Key Development Area of Lake Keowee because the develop
ment is relatively new and a large number of land sales took place during the sample period. The
following variables were examined in the empirical models:

PLFACRE

=

price per acre of a lakefront vacant lot sold

LPLFACRE

=

logarithm of PLFACRE

DEV

a measure of deviations of lake from full pool level

SHAPE

=
=
=
=

TYPE

=

a dummy variable classifying lot either interior
or culdesac

MR

=

mortgage rate

TIME

=

SIZE
LSIZE

size of lot sold in acres
logarithm of SIZE
a dummy variable classifying lot shape either
regular or irregular

the date of sale transfo11ned into a monthly scale, with
- January 1984 = 1, February 1984 = 2, and so on.

All variables except DEV and MR were derived from sales data obtained from a compu
terized file of the Oconee County's Tax Assessors Office. The data obtained from the tax
office included tax map number, sale price, lot size, lot type, lot shape and date of sale by
month and year. The tax map numbers were utilized to define the study area (Keowee Key
Development). The data consisted of 565 residential vacant lot sales in the Keowee Key
Development between January 1984 and December 1987, of which 191 were Iakefront lots.
Data on the full pond and maximum and minimum monthly lake levels were obtained from
the Duke Power Company and the monthly averages oflake levels were calculated by taking the
5

simple average of the maximum and minimum levels. The variable DEV was calculated by
subtracting average level from full pond level of lake. The MR was obtained from Federal
Reserve Bulletins.
Since price dete11nining characteristics cannot be separated and regrouped to produce an
arbitrary set of characteristics, the forrn of the hedonic price function is generally considered
nonlinear. However, many researchers have used a linear relationship between land prices and
characteristics (Knetsch, David, Connor, Gibbs, and Raynolds, Crouter etc.). In this study, a
linear specification as well as semi-logarithmic specification of the models are used as
follow:
PLFACRE =

a + p DEV+ p2 SIZE+ p MR+ p TIME+ p5 TYPE+ p SHAPE+ U
1

3

4

6

.......... (2)

I ,PI ,FACRE = a+ ~1 DEV+ ~ SIZE+ ~3 MR+~ 'T'IME + ~5 TYPE+ ~6 SHAPE+ U
2

4

.......... (3)
Equations (2) is a linear specification and thus, the coefficien·ts represent the constant
implicit marginal price(cost). Equations (3) is a semi-logarithmic specification, and thus the
coefficients multiplied by price oflandrepresent implicit marginal price(cost). Semi-logarithmic
specification implies that the effect of lake deviation will be greater, the higher the land value.

Results
First, the equations (2) and (3) were estimated from all 191 observations oflakefront lot sales
that occurred from 1984 to 1987. The results indicated that the coefficient of the variable of
interest, lake deviation (DEV) possessed a negative sign as expected but it was found statistically
insignificant implying, that the observed deviation of lake level from full pond did not affect lake
front property values (Appendix A). However, analyzing the data carefully it was observed that
the prices of lakefront lots were higher, in general, when lake levels were lower during the
drought period of 1986 relative to prices during other periods of low lake levels during periods
of nor1nal rainfall. Although, further research is needed to detet"mine the exact reasons, a
plausible reason could be that the market might have considered that the decrease in lake levels
resulting from drought is a temporary phenomena whereas in other periods it is a chronic one.
Thus, the lot prices might not have been affected by a decrease in lake levels due to drought in
the same way as they were affected by decreases in lake levels during no1rr1al rainfall periods.
Therefore, equations (2) and (3) were re-estimated by excluding lot sales which occurred when
average monthly lake levels were more than ten feet below full pond during the drought of 1986.
However, it was noticed that the explanatory variables TIME and MR were strongly correlated,
butTIME was less correlated than MR with the dependent variable. Therefore, the variable TIME
was dropped from the final models to reduce the multi-collinearity problem. Similarly, the
coefficient ofthe variable LTYPE was found insignificant in all the models and was not included
in the final models. The results thus obtained are summarized in Table 1.
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Table 1 reveals that all independent variables except DEV possess coefficients significant
at the one percent level in both regressions. However, DEV becomes significant at the five
percent level when price per acre is included as the dependent variable (column 1), and at the 10
percent level when log of acre-price is included as a dependent variable (column 2). The
coefficients of DEV, MR and SIZE have negative signs as expected. However, the dummy
variable SHAPE (whose value= 1 for irregular shape and= 0 for regular shape such as rectangle,
pie shape) has a positive sign in contrast to the expected negative sign.

Table 1
Summary of Regression Results
Equations
(2)

(3)

Dependent variable

linear

log

INTERCEPT

408000
(29.16)

13.534

(6.05)

DEV
(-1.99)

-5434*
(-1.68)

SIZE

-0.031 **

-1.181

(-5.14)

-137444
(-4.18)

MR
(-3.33)

-16122
(-3.17)

-0.106

SHAPE

55762
(3.08)

0.385

170
159448
0.24
13.77
28.03

170
11.77
0.29
17.69
28.03

(3.08)
Total Obseivation
Dep. Var. Mean
2
Adjusted R
Fvalue

C.I.•

'

Note: Numbers in parentheses are corresponding t-values
* denotes significant at 5 percent level
** denotes significant at 10 percent level
All other coefficients and F values are significant at 1 percent level
• C.I. denotes condition index, a measure of degree of multicollinearity. As a rule
of thumb, multicollinearity is not a serious problem if C.I. is less than 30 (Belsley,
Kuh, and Welsch).
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The explanatory power of the regression equations, the adjusted R 2 of 0.24 and 0.29, are not
uncharacteristically low while considering the cross-section nature of the data and the small
number ofexplanatory variables used in the models. The values of C.I. (condition index) are less
than 30 implying that no serious multicollinearity exists in both models.
Column 1 shows that lakeshore land price per acre decreases by $5,434 for each foot decrease
in lake elevation, other variables holding constant. Similarly, column 2 shows that each foot
decrease in elevation is associated with a 3.1 percent decline in the price of lakeshore property.

Implications for Interbasin Transfer
It is not possible to define a single set of implications for lakeshore property values on Lake
Keowee associated with the diversion of water by Greenville Water System. The effect on
property values will depend upon the amount of water being removed by Greenville Water
System, operating procedures of Duke Power Company, the owner of the lake, and climatic
conditions. Yet it is possible to examine the property value implications of several alternative
scenarios involving pe11nutations of these sets of variables.

Scenario A:
Suppose climatic conditions and Duke Power's operating procedures remain essentially the
same as those existing in the period, 1973-88, and Greenville Water System withdraws
additionally an average of 10 mgd during the 1990s under the provision of drawing up to 20 mgd
during that periods.
Under such a scenario, the average level of Lake Keowee will be at 788.7 feet above mean
sea level, or 6.8 feet below the average level that would have been observed in the absence of the
Greenville Water System diversion.Using Equation (2), the effect on lakeshore property values
is estimated to be a decline in market price of $36,950 per acre for lakefront lots. Since there are
the equivalent of about 400 one-acre lakefront lots at Keowee Key, the total decline in the market
value of the property will be approximately $14,780,000, assuming that market price on non. lakefront lots is unaffected.

Scenario B:
Suppose climatic conditions in the 1990s approximate those prevailing in the Keowee basin
in the 1970s and the average level ofLake Keowee, in the absence ofthe Greenville Water System
withdrawal, will be that observed in the 1970s. Suppose also that Duke Power does not adjust its
operating procedures and Greenville Water System withdraws additionally an average of 10 mgd
from the reservoir during the 1990s under the provision of drawing up to 20 mgd during that
periods.
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Under scenario B, the average level of Lake Keowee will be at 791.0 feet above mean sea
level, or 6.1 feet below the average level that would have been observed in the absence of the
Greenville Water System diversion.Using Equation (2), the effect on lakeshore property values
is estimated to be a decline in market price of $33,150per acre for lakefront lots. Since there are
the equivalent of about 400 one-acre lakefront lots at Keowee Key, the total decline in the market
value of the property will be approximately $13,260,000, assuming that market price on non
lakefront lots is unaffected.

Scenario C:
Suppose climatic conditions in the 1990s approximate those prevailing in the Keowee basin
in the drought-prone 1980s and the average level of Lake Keowee, in the absence of Greenville
Water System withdrawal, will be that observed in the 1980s. Suppose also that Duke Power does
not adjust its operating procedure~ and Greenville Water System withdraws additionally an
average of 10 mgd from Lake Keowee during the 1990s under the provision of drawing up to 20
mgd during that periods.
Under scenario C, the average level of Lake Keowee will be at 787.1 feet above mean sea
level, or 7.2 feet below the average level that would have been observed in the absence of the
Greenville Water System diversion.Using Equation (2), the effect on lakeshore property values
is estimated to be a decline in market price of $39,125 per acre for lakefront lots. Since there are
the equivalent ofabout 400 one-acre lakefront lots at Keowee Key, the total decline in the market
value of the property will be approximately $15,650,000, assuming that market price on non
lakefront lots is unaffected.

Evaluation:
All three scenarios described above are implausible because it seems highly unlikely that the
Duke Power Company will not adjust its operating procedures at Lake Keowee to account for at
least some of the water losses associated with the withdrawals by Greenville Water System.
Almost all such adjustments, however, will involve potential or real losses in electric power
production. But the te1 ins ofthe 1973 agreement between Greenville Water System and the Duke
Power Company provide that Greenville Water System will compensate Duke based on the
marginal value ofthe power foregone as a result ofGreenville Water System withdrawals. Hence,
it is possible that Duke Power could accommodate the needs of Greenville Water System at no
net cost to its shareholders while maintaining the level of Lake Keowee at the levels that would
have prevailed in the absence of the Greenville Water System diversion.
Yet, just as the three scenarios above are implausible in that they probably overestimate the
effects upon property values at Keowee Key of the Greenville Water System diversion, it also
seems implausible to contend that there will be no net effect of the diversion on property values.
In order to accommodate the diversion with no adverse effect on property values, the Duke Power
Company would have to be willing to settle for a ''break-even deal.'' Duke Power has no known
pecuniary interest at present in the sale of real property at Lake Keowee. Hence, reductions in
lakeshore property values have no effect on the Duke Power Company balance sheet. The

9

company has no obvious economic incentive to adjust its management of power production at
Lake Keowee so as to hold lakeshore property owners harmless from the Greenville Water
System diversion. Nor does the Company have any legal obligation to do so since, technically,
the lakeshore lot owners are not riparian owners.
It appears, therefore, that the actual negative effect ofthe Greenville Water System diversion
on lakeshore property values at Keowee Key will be greater than zero and less than the upper
limits defmed by Scenarios A, B, and C.

Summary and Conclusions
This study shows that one important implication of interbasin transfers concerns the effect
upon the market value of riparian, and quasi-riparian, land. Although the property at Keowee
Key which was the focus of this study is only quasi-riparian in nature, it's market value is,
nevertheless, influenced significantly by the level of the lake to which it is proximate. The
interbasin diversion ofwater to meet future needs in the growing Greenville urban area will entail
real economic costs which could have adverse affects not only on owners of lakefront property
at Keowee Key, but also on the property tax base oflocal governments. Moreover, there presently
exist no institutional arrangements to assure that these economic costs are taken into account in
water allocation.
A number of important features bearing upon the results of this study are peculiar to the case
at hand. The quasi-riparian nature of the lakefront lots at Keowee Key, for instance, means that
property owners have little legal basis for challenging the interbasin transfer by Greenville Water
System. Keowee Key is a development that was designed to appeal to relatively affluent retirees
and the resulting base price of lots is relatively high. Hence, the negative effects of lower lake
levels may be somewhat more pronounced in this case than in others where the lakeshore property
in question was associated with a less luxurious real estate development. All these peculiarities
suggest caution in extrapolating the results of this study to other cases involving interbasin
transfers in the humid east.
Yet the results of this study suggest that the potential exist for interbasin transfers in the east
to inflict real and substantial economic costs on donor basins without adequate means for
accounting for that costs or for compensating losers. Such potential means that the probability
is high of serious misallocations of water arising out of interbasin transfers schemes designed to
accommodate the supply needs of growing urban areas.
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FIGURE 2
RELATIONSHIP BETWEEN ELEVATION ANO STORAGE VOLUME
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Appendix A

Summary of Regre~ion Results

Dependent Variable

linear

log
13.436
(30.61)

INTERCEPT

392925
(6.01)

DEV

-0.007*

(-0.63)

-1366*
(-0.46)

SIZE
(-3.14)

-140251
(-7.48)

-1.236

MR

-14710
(-3.18)

-0.101

(-5.75)

(2.89)

49988
(3.11)

Total Observations
Dep. Var. Mean
Adjusted R2
F value
C.I.•

191
164070
0.25
18.36
28.10

SHAPE

0.360

191
11.80
0.32
22.48
28.67

Note: Numbers in parentheses are corresponding t-values
* denotes not significant at 10 percent level
All other coefficients and F values are significant at 1 percent level
•C.I. denotes condition index, a measure ofdegree of multicollinearity. As a rule
ofthumb, multicollinearity is not a serious problem ifC.I. is less than 30 (Belsley,
Kuh, and Welsch)
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